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ABSTRACY

Xormal concentrations of electron density in the earth's iono-
sphere and changes in these concentrations associated with various
disturbances, both natural and manmadz, have been investigated by
a2 series of eight rocket and satellite payicads. Instrumests for
wmeasuring fine scale, iong-term deviations and short term, larger
scale deviartions im electron density and other related parameters
have been included in 2azch payload. This report details instru-
mentation and presents brief results of the experiments devcloped
by Upper Air Research Laboratory, University of Utzh for each of

the following programs:

Aerobee 1590 (3.614)

D-region, gyro-interaction
Pour Nike-Hydacs - Solar eclipse (12 November 1966)

0V2-3 Satellite - Electron density at synchron-
ous crbit altitude

0V3-2 Satellite - F-region electron density
(polar orbit)

Javelin (19.191) - F-region irregularities -
pulse-phase delay experiment
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YNTRODUCTION

During the period of this report, a total of eight vehicles includ-
ing six rockets and two orbiting satellitas, having payloads containing
experiments designed by Upper Air Research Laboratory, University of
Dtah, under contract No. AF 19(628)-5044, were launched from geographi-
cally diverse sites. The sites included Cassino, Brazil: Eglin Gulf
Test Range, Florida; Wallops Island, Virginia; and Vandenberg Air Force
Base, California. The operational altitudes for the various experiments
ranged from 35,000 km (synchronous orbiting satellite) to the lower D-
region of the ionosphere. Although multiple phenomerna were investi-
gated, all experiments were designed to obtain measurements of elec—-
tron density and related parameters in various areas of, and under
different situations in, the ionosphere.

Inasmuch as the experiments, vehicles, and locations of firings
were of such a diversified nature, a separate section of this report
is devoted to information pertinent to each instrumented vehicle.,

Four scientific repcrts pertaining to several experiments developed
under this coutract were published during the contract period [Linford
and Baker, 1966; Seljaas and Burt, 1967; Westlund and Littlefield,
1967; Alley et al., 1967). These scientific repurts thoroughly cover
the instrumentation and application of these experiments. Where fea-
sible, this report references the applicable scientific report and
coverage is confined to a brief summary. The experiments not covered

by scientific reports are thoroughly discussed in this i1eport.
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Yable 1 provides a coaplete summary of the rockets, satellites, launch

lezstions, launch dates, and experiments coatained in each payload

which were provided by ths Upper Air Research Lzboratory.

1E 1. Susmary of Rocket Laucnchings and Experiments
Yehicle and Experiment and Instruaents Launch Launch Date
Designation Tniversity of Utzah Site Launch Time
Aerobee 150 J-regiom, guro inieraciion Eglin, Fla. 26 Aug 1965
3.614 Cyro neating transaitter 1303 (local)

Seasing wave receiver

Difference freauency receiver

Standiny wave impedance probde

Radiometer

Relative radiatad power monitor

D-region propagation experimeat

Electron teamperature probe
ov2-3 Ftleciron density ai sunchron- Cazpe Ken~ 21 Dec 1965
Satellire ous orbit aliiiude nedy, Fla.
Titan 111 Standing wave impedance procbe
Javelin F-region irrequiariiies Wallops, 28 June 1966
19.191 Downward pulse-phase exp. Island, Va. 1223 (local)

Kike-Hydac

Certiiication

Round
Nike-Hydzac
D-4

Nike~Hydac
D-11

Nike-Eydac
D-13

0v3-2
Satelilite

Eleccron t erature probe
P

Solar eclipse
Starding wave impedance probe

Soler eciipse
Langmuir probe
Standing wave impedance probe

Solar eclipse
Langmuir probe
Standing wave impedance probe

Solar ecliyce
Langmuir probe
Standing wave impedance probe

F-region
Staanding wave impedance probe

Cassino,
Brazil

Cassino,
Brazil

Cassino,
Brazil

Cassino,
Brazil

Vandenberg
AFB, Calif.

5 Nov 1966
1155:21 (local)

12 Nov 1936
1155:19 (lecal)

12 Nov 1966
1208:37 (local)

12 Nov 1566
1222:30 {local)

28 Nov 1966




AEROBEE 3.614

The strong interaction between radio waves and the ionosphere
when excited in the vicinity of electron gyrofreauency has been de-
noted as gyro-interaction [Bailey, 1937a,b, 1938]. At this angular
frequency given by Wy = B e/m, e/m is the electronic charge-to-mass
ratio, B is the terrestrial magnetic field , the electrcns spiral
outward, reaching high velocities and huge displacements. If the
radio wave is of sufficient strength, the resulting increased ernergy
and collisions will cause noticeable heating and increased electron
density by de-achment from negative ions and by ionization of neutral
molecules. These induced disturbances provide a technicue for in-
vestigation of the D-region of the ionosphere where the relatively high,
ambient, neutral particle density results in sufficient collisions to
produce appreciable effec.s. In particular, the incrzased electron
density and collisional frequency and their rate of decay to ambient
provide valuable informatien on the rate coefficients for electron
loss processes. An Aerobee rocket (3.614) was instrumented by Upper
Air Research Laboratory to produce such a disturbance and provide a
means of measuring the associated parameters. Table 1 lists the
experiments contzined in this rocket payload and some particulars
pertaining to the vehicle launching. A complete documentacion of
experimental objectives, instrumentation and flight results appear
in previous scientific reports [Alley et al., 1967: Westlund and

Littlefield, 1967].




SOLAR ECLIPSE ROCTETS AXD PAVLGADS

In order to study electron and ion demsities, ionizing radiaziom
fluxes, and the resulting reaction rates in the D-rezion of the iono-
sphere during the total solar eclipse of 12 Novexber 1966, instruments
were carried aicft by four Nike-Fydac rockets launzhed from Cassino,
Brazil. The four payloads were esseatially identical. Ome, a payload
certification round, was fired oz 5 Xoveaber 1966, 2nd the three re-
maining rounds were fired during differeat phases of the 2clipse o n
12 Xovember 1966. Tazble 2 lists launch dates, times, and lccatioas
along wicth other particulars for each vehicle. Complate documentatien

of rthe plan of attack, iastrumentation, 2nd other parziculars concern-

ing these four rockets was previously reported [Sel-ans =nZ Bur:i. i967].

TABLE 2. Launch Times for Eclipse Pockets

Rocket Launck Time, Time from Apprcximate

Designation Lauach Date {Local Time) totality, arogee, kz
=in & sec

Certification 5 Nov 1266 1i55:21 - 95.7

Round

D4 12 Xov 1966 1155:19 -16:00 115.0

D-11 12 Xov 1966 1208:37 -01:23 115.0

D-13 12 Nov 196¢ 1222:30 +12:3C 115.0

*
Local Time = Universal Time -2 hours




072-3 SYXCERONOUS OR2ITING SATELLITE

The 0v2-3 satellite resulted froe the developmental prograz for
the Titan III rocket syster. The sztellite was desipnated as a
secondary, ncn-inzerfering pavloaé, and@ was to L: carried imto orbit
during davelopmental rests of the Titan vehicle.

the zrimary mission obiective of the OV2-3 spacecraft involved
clacing the ssacecrafc with its complement of scieatific experiments
into 2 near syachsfoooeus or geo-statiomary, circelar orbiz (=33,060 xa)
znd accumsiating the optim= 2mount of deta from the onboard space

eavironaear sepsors for the period of ome vear.

SCYIEXTIFI( PAYLOAD

Subsystems for the sstellite were primarily assembled from the
developad experiments that had been flight proven oa previous pro-
graes. A standing wave impedance probe (SVIP), developed by Upper
Air Research Laboratory, University of Utzh, was included to measure
electron ceasity at the orbitel altirude of the spacecraft. The
instrument has yielded these measursaents with a hien degree of suc-
cess in numerous rackat and satellite applicaiions [Faucoal et al.,
19643 liex et al., 1965; Zaver et al., 1967].

The SWIP aeasures electron density by dcteraining the impedance
changes of an anteana immersed in an ionized medium. The impedance
is measured by applying RF signais to the antennz thwrough a seg~
mented, lumped constant, tapped delay line and measuring the tap

point voltages. The information thus obtained, wnen telemetered to




ground, is sufficient to reconstruct the antenna standing wave, and
hence to determine the antenna impedance, which is directly related
to electron density in the medium local to the antenna. The standing
wave impedance probe techkniques and systems have been described in
derail elsewhere [Haycock and Baker, 1951; Ulwick et al., 1964} how-
ever, the extreme altitude (=33,000 km) of the planned orbit and the
extended operating life requirement of the spacecraft dictated special
application techniques and physical configurations to be used for this
satellite instrument.

The anticipated range of plasma frequencies of the ionized medium
to be investigated is the primary consideration when selecting RF fre-
quencies tc the greatest advantage on the SWIP antenna. The plasma
frequency is directly reliated to the number of electrons per unit volume

in the medium, and is given as

fio =90x102x A

where
fy (plasma frequency) is in lMhz

N is number of electrons per cm3

As can be seen from the graphic portrayal of the reactance of a dipole
antenna immersed in z plasma in Figure 1, when the plasma frequency
equals the antenna operating frequency fo’ a resonant condition is
achieved wherein the reactance of the antenna changes from highly cap-

*
acitive to highly inductive value. Values of fN above resonance will

*
In actuality, the resonant frequency is shifted slightly due to
the effect of the earth's magnetic field (a consideration that will be
discussed shortly).
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Fig. 1. Graphic portrayal of the reactance as a function of N of
a dipole antenna immersed in a plasma and excited at a frequency (fo)’




result in positive antenna reactance whereas lower fN will give cap-
acitive values that are a direct function of fN; and hence, measure-
ments utilizing the negative reactance portion of the curve ara most
accurate and dictate use of operating frequencies above fN’ thereby
reducing thie physical size of the components. To achieve accurate
measurements, it is necessary to reduce the magnitude of the imped-
ance by shifting the reactance to some value nearer zero. This can
be accomplished by adding an inductance in series with the antenna
and shifting the reactance curve to those values indicated by the
dotted line in the graph.

The useful area in the negative reactance region of the curve is
also limited, however, because flattening of the curve as N decreases
eventually creates a condition where even relatively large changes of
N produce negligible changes in reactance. As N increases toward the
point where fN = fo, however, larger reactance changes result with
smaller N changes. A reactance change (AX) of 5 ohms is adequate for
accurate measurements with the SWIP. This point, illustrated in
Figure 1, on the graph indicates the smallest quantity of electrons
that can be accurately measured in this application for a given fre-
quency, and inversely, the highest frequency that will yield useful
measurements for a fixed N. This, of course, limits the values of N
that can be measured effectively by any particular fo and, indeed, makes
necessary an estimation of N before fo can be assigned. The lowest
useable frequency is dictated by fN of the medium.

A rough estimation of N for the desired orbit was obtained from

the information shown in Figure 2. The electron densities in the areas
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Fig. 2. Electron densities at high altitudes as derived from
nose-whistler data.

shown have been determined from nose-whistler data [Smith, 1960]. Exam-

ination of the data for approximately 5 earth radii shows a valve of
approximately 30 electrons per cm3. Insertion of this value into the
formula for fN yields an fN at 5 earth radii of approximately 0.05 Mhz.
Although data for the altitude with which the satellite is concerned is
sparse, theoretical considerations indicate day-night variations on the
order of a factor of 10 and also seasonal varjations of similar magni-
tudes. Variations due to increased or decreased solar activity have
also been postulated. The mission of CV2-3 would hopefully add to the
existing data and provide an additional source of information.

An additional consideration when determining the fo of the probe
must take into account the gyro frequency fH of the medium. If the
operating frequency is not large compared to fH’ the accuracy may be

impaired and a more complicated theory must be used.

e e e ¢
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The gyro frequency is given as

= £
fﬂ 2%n B
where
e = electron charge
m = electronic mass
B = earth magnetic field

Since B decreases approximately ae

where Bo is the magnetic field measured at a reference distance Ro, it
is noted that the magnetic field at 5 earth radii is greatly reduced
from those values encountered at lower altitudes to a value of ap-
proximately 5 khz. This value is sufficiently below the fN of the re-
gion so that it can be ignored in choosing the operating sequences.

Based upon the above considerations of fN and fH’ two operating
frequencies were assigned to the standing wave impedance probe; 0.3 Mhz
and 0.6 Mhz were expected to provide adequate coverage of N variations
in the orbital area,

Aside from the lower RF frequencies utilized on the probe, one
additional deviation from usual application design was incorporated.
This consisted of decreasing the rate of sampling the tapped line., At

lower altitudes, aboard non~orbiting rocket payloads, high sampling




11

rates are necessary because of rapid fluctuations of electron density.
At the OV2-3 satellite orbital altitude, however, only long term rates
of change were expected, tsking place over periods of several minutes
or longer. For this reason, much lower sampling rates wera considered
adequata to detect the long term changes. These rates were set to
sample the standing wave created by each frequency one time per minute
during satellite operation periods.
Orientation of the probe electronics with respect to the satel-

lite is shown in the drawing of Figure 3.

ELECTRONIC CIRCUITRY

A block diagram of the probe circuitry for the spacecraft is shown
in Figure 4. The signals from the 0.6 Mhz and the 0.3 Mhz oscillators,
shown in the block dizgram, are alternately applied through the tapped,
lumped constant delay line to the antenna for periods of 30 seconds each.
Control of the oscillator switch, which alternately selects one of the
two oscillator signals, is achieved through manipulation of the sync
input pulse from the spacecraft commutator. This synchronizing pulse
consists of a 0 to +10-volt square wave of one~second duration with a
repetition rate of one pulse each 30 seconds, Two outputs are taken
from the bistable multivibrator to control the oscillator switch, The
output of the oscillator switch is an RF signal alternately of 0.3 Mhz
or 0.6 Mhz. This signal is fed to the tapped lumped constant delay
line and then to the antenna through the matching network which trans-

forms the antenna reactance to a small value at the two frequencies. i
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Fig. 5. Pulse configuration and time sequencing for the 0V2-3
standing wave impedance probe.
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The standing wave on the tapped line is monitored at eight points,
diode rectified, amplified, and fed out of the prodbe to the spacecrait
commutator and telemetry transmitter. Figure 5 is a2 portrayal of pulse
configuration and time seguencing for the probe, and Figures 6, 7, and
8 are schematic diagrams of the probe.

The QVZ-3 spacecraft configuration required that the probe an-
tenna, which must be relatively long for the low operating freguen—
cies, be an extendable type which could remzin in the collapsed or
folded configurarion until the orbit of the spacecraft could be es-
tablished; and then upon command, the antenna was to be extended to
its full length. To accomplish this, the probe utilized the 30-foot
De Havilland model A-18 antenn2 unit. The antenna is composed of an
unfurling, beryllium copper element which is stored on a drum uantil
extended. Principles of operation for the antemna unit are shown in
Figure 9.

Calibration information for the OV2-3 standing wave impedance probe

are included in Appendix A.

LAUNCH AND FLIGHT RESULTS

On 21 December 1965, the Titan vehicle carrying the 0OV2-3 space-
craft was launched from Cape Kennedy, Florida. Proper orbit of the
satellite was not established, the satellite was not located; and it

is assumed that the spacecraft failed to orbit.
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OV3-2 SATELLITE

The 0V3-2 satellite was designed to be carried into orbit from
Vandenberg Air Force Base, California, by a Blue Scout rocket. The
satellite incorporated a standing wave impedance probe developed by
Upper Air Research Laboratory, University of Utah. The purpose of the
probe was to provide measurements of electron density local to the or-
biting satellite in the ionospheric F-region. The planned orbit for
the satellite was nearly polar and included an apcgee and perigee of
approximately 1760 and 250 km, respectively. The orbit made the satel-
lite particularly useful for studies of high altitude auroral effects,
The probe operating frequencies were set at 2.0 and 7.2 Mhz to encom-
pass the expected electron density variations.

A block aiagram of the standing wave impedance probe used on this
satellite is shown in Figure 10, and the t wing sequence is included
in Figure 11. The probe is similar in many respects to that incor-
porated in the OV2-3 system, but there are some significant differen-
ces between the two probes.

In contrast to the O0V2-3 probe, which was concerned primarily with
measuring fine scale, long term deviations in electron density from its
geo-stationary position, the OV3-2 probe operated at much lower alti-
tudes and was primarily concerned with detecting faster and larger
magnitude ionospheric cross-sectional deviations in electron density.
Because of the lower orbit and differences in apogee and perigee, ex-
pected electron density values were greater and hence the deviations

were far greater. These conditions combined to create a need for much
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Fig. 10. Block diagram of OV3-2 standing wave impedance probe.
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nigher operating frequencies in order to maintain operatliorn cn the
desired portion of the reactance curve and also necessitated the use
of faster sampling rates in order to adequately monitor electron den-
sicy.

To facilitate the need for faster sampling rates, a scheme for
monitoring the standing wave impedance probe was devised which permit-
ted sampling the standing wave as often as possible. 'The spacecraft
commutator to which the probe was assigned was a 120 segment, one revo-
lution per second device. The switching rate for the probe was coan-
trolled by the commutator, i.e,, 2.0 Mhz for one second, 7.2 Mhz for
one second. The tapped delay line for the probe provided six monitor-
ing points for inclusion on the commutator in the normal fashion; how-
ever, this allowed only one sample of the complete standing wave each
second. To provide a higher measuring rate, seven additional monitor-
ing segments were provided on the 120-segment commutator. The fifth
tap point of the delay line was tied to each of these seven segments.
Therefore, 2ach ccmplete commutator revolution provided a complete
monitor of the standing wave and seven additional indications of the
voltage present at the fifth tap. By referencing these additional,
fifth tap point voltage indications to the complete monitor of the
standing wave, a more comprehensive monitor of fine scale deviations
in electron density is provided. The time sequencing of the commutator
sampling configuration is shown as a portion of Figure 11.

Another contrast with the OV2-3 probe is provided by the fact that

the 0V3-2 instrument utilized a balanced dipcle antenna rather than a




s et ey

[

L Lama N VU

24

single unbalanced unit as on OV2-3. This aspect complicates the cir-
cuitry slightly but simpliified calculation of free space antenna im-
pedanct. In the talanced dipole application, the locus of all the zerzo
potential points in the space surrounding the payload is a plane per-
pendicular to the axis of the antenna through the axis of the payload.
This situation can be easily recreated for measuring antenna impedance
during preflight calibration [Linford and Baker, 1966].

Finally, the 0V3-2 satellite utilized a tape recorder which, upon
command, was capable of recording data during a complete orbit, then
replaying and transmitting the accunulated data upon command during a
pass over a control station. Also, the satellitre incorporated facili-
ties for monitoring and transmitting data on a real time basis. This
real time function, however, must be accomplished within the transmit-
ting and receiving range of a command station.

The overall electronic circuitry for the OV3-2 standing wave im-
pedance probe is inciuded in Figures 12 through 15. The two matching
networks, one at each antenna, were designed to accomodate both the
2.0 and 7.2 Mhz output signals and are shown as a portion of Figure 15.

Although this unit utilized two antennas, they were of the same
type utilized on OV2-3, i.e., the 30~foot De Havilland A-18 design,
as shown in Figure 9.

Complete calibration documentation for the 0V3-~2 SWIP is contained

in Appendix B.
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0V3-2 LAUNCH AND FLICHT RESULT3

The Blue Scout rocket employed to orbit this satellite was launched
from Vandenberg Air Force Base on 28 October 1956. A satisfactory polar
orbit with an inclination of 82° and apogee and perigee of 1597 km and
320 km, respectively, was established for the spacecraft. A malfunc-
tion in the satellite command system prevented the standing wave im-
pedance probe from operating during the first week of the satellite's
lifetime; however, a way of circumventing the abnormal logic circuitry
was found and power was applied to the impedance probe. Preliminary
and subsequent reports indicate that the impedance probe is function-
ing normally and useful data pertaining to electron density local to
the spacecraft are being accumulated. At the time of this writing,
the SWIP is still providing good data on a real time basis; however,

a malfunction in the tape recorder has eliminated the stored cdata func-
tion. Real time data depends upon the presence of a ground control
receiving station, and this aspect of the real time function limits

the areas where the measuring capabilities of the instrumented space-

craft may be applied.

51 e e T e
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JAVELIN 19.191

This rocket payload was designed to measure fine-scale fluctuatioas
of electron density and temperature in the quiet F-region of the ionosphere.
To achieve this objective, the instrumentation was to be carried into
the F-region by the four-stage Javelin rocket shown in Figures 16 and 17.
Predicted vehicle trajectory for an effective launch elevation of 80°

gave an apogee of 62C km. After leaving the dense porxtion of the atmo-

sphere, the payload heat: shield would be ejected, antennas deployed,

and the operating payload would then independently perform measurements

B )

of electron density and temperature local to the rocket. The two widely
spaced ground stations, one located at the Wallops Island launch site
and the second down range at Bermuda, permitted simultaineous, cross-—sec-
tional views of the ionosphere.

The rockzt payload was comprised of three experiments developed
by the University of Utah to achieve the desired measurements:

1, Pulse-phase delay experiment (prime experiment)

2. Standing wave impedance probe

3. Stepped electron temperature prcbe

Other instrumentation was included aboard the vehicle for measuring
payload aspect, initiating and implementing timing sequences, and two
telemetry links. Although the above instruments and their related
antennas were designed and built by University of Utah personnel, inte-
gracion of the vehicle payload was under the direct supervision of AFCRL
engineers. Instrument locations aboard the payload and the nose cone
heat shield are shown in Figures 18 and 19. Table 3 includes time

functions and related parameters.
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Fig. 17. Outline of Javelin 19.191.
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Event Time Altitude Velocity

(sec) (km) (fps)

First stage ignition 0 0 0

(Honest John)

First stage burnout 4.8 1.2 1647

(drag separated from first)

Second stage ignition 9.7 3.4 1310

(Nike)

Unlatch pin fired 11.7 X X

Second stage burnout 13.0 5.4 2630

(drag separated from third)

Third stage ignition 25.0 13.0 1808

(Nike)

Third stage burnout 28.35 16.1 4384

(roll rate = 7 (rps)

Fourth stage ignition (X~248) 60.0 49.5 3356

(blow out diaphram separate

from third)

Fourth stage heat shield 62.0 X X

release

Fourth stage burnout 101.4 120.1 10,827

Payload heat shield eject. 126.4 191.5 10,143

Antenna erection 131.4 X X

Fourth stage apogee 448.0 622.3 4736

Fourth stage impact 896 0 X

*
Information is predicted performance
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EXPERIMENTS

Pulse-Phase Delay

The pulse-phase experiment was employed to determine integrated clectron
density between the rocket and the ground stations. Electron density is
rejated to the group delay and phase velocity of RF pulses transmitted
from the rocket and is attained by measuring these parameters. To obcain
the measurements, the transit time and phase velocity of probing signals
near the critical frequency of the ionospheric layer under investigation
are compared with those of a much higher frequency refgrence signal which
suffer negligible effects during transit, This system, including the
two associated ground stations, has been discussed in detail in a previous
report [Baker end Alired, 1965].

The major portion of the pulse~phase experiment remained unchanged
from cthe system described in that report, but design changes were made to
the 92-Mhz transmitter after the repert publjcation date. As previously
designed, the 92-Mhz transmitter proved very unstable when exposed to
changes in temperature. This condition was corrected by ccompletely re~
designing the transistorized portion of the transmitter. A schematic
diagram of the newer transmitter design is shown in Figure 20.

The transistor doublers and amplifier were changed from a common
base configuration to a comx.n emitter design. Both parallel and series
tuned circuits were incorporated to isolate the desired signal from the
different harmonics in the doubler and quadrupler. The tube output
stages remained unchanged except that an improved physical layout was
used throughout.

This new model proved superior to previous designs and was highly

satisfactory in providing a stable CW output of 18 watts.

-t > o
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Standiaz Reve Impedance Proba

The standiag weve iapedzoce probe iaclwded ia the Javelfa peyload
to provide local electron deasily a2asersoeatis operated at {reqeeaciszss
of 3.0 and 7.2 Maz. This iastrexent wes esseatislly ideaticzl to the
wait incleded in the payload of scieerific pesseager pod, capssie ¥-33
[Bovcock @ ci., 1965); 22 since there wes a0 mejor modificatica of
this instrmwmeat, refereace is m=d= to the zbove zeport for docmmeatation.

Complcre calibratioa for this probe is givea im Appeadix C.

Sten Electron Temoerature Probe

1 n i S M st | ot .

o ——— st ¢ o
.

The step electron tesperacvere probe wes Ideaticzl to the veic coa-
tained in scieatific passeager pod, cepsele R-25 [Bomcock ei al., 1965]
with che =xception tkat the associated plasme Eregeency probe electromics
were replaced by the plasae sweep osciliztor sad s 2ztesna curreac moanitor.
In 211 ocher respects the probe was identical te that of capsuile ¥-25;
and for docementation, the reader is referred to that reporc. Coaplete
celibration data for the instremeat iz included in Appeadix C.

The aateana curreat aonitor mentioned Ia the precediang paragrzph
oonsisted of a curreat traasforamer at the 2atesnz of the step elactrom
temperature probe, and an smplifier to coaditiom the sigaal for telemetry

transaiesion.

- TELENETRY

Two &-watt FM/PM telemetry transaitters were inciuded in the vekicle.
Channel assigmments and commutator assigomea:s for the two transaitters

are given in Tables 4 through 6.
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[T R e Y PR TN

T T S

PR

* ———r -




39

TASLE &. Telemecry Assigesests — 19.191

Ligk 1 - 240.2 ¥z

[T —

100-%br sigaal peice modeizted at 100 bz with 5-millisecoad pelse

oo

Liak 2 - 231.5 ¥z

D R W AR R §

IRiC Chaamel Frequency (kaz) Batz Descriptioa
13 70.0 Temp. probe data
17 52.5 R¥ curreat
16 40.0 10 x 30 IRIiG
inpedaace probas
1 30.0 Fioe freguency
L 22.0 10 x 30 iRIG
moaniter coammtator
i3 155 Teap. probe gain
acairtor
12 16.5 Eousekeeping comautator
8 3.6 Lcoag. accelerosecsr
) 7 2.3 Roll rate gyro
6 1.7 Lar. accelerometer
5 1.3 Magretromerer
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THBLE 5. Youltor Commutator Beta Assigoanmars — 19,191

10 x 30 RIS 1RIC Thzanel 14 22 knz

Chexnel Daca

[prye—"—

.

N

<0 volts caiibratioa -
<+, volts caiibratios

+2.5 voits calibrarioa
Tesperzrere aatenpe voltage
Teap. @ode indicazor 1
Plasae readoet 1

Pilasme rezdoec 2

Plasme readout 3

Yesmp. {ine fregeeacy

S. T. 1

S. T. 2

Pulse-phase T 1

Plasar readowr 3

e T
'

BREBowowwueaw» wnNnw

15 Pulse-pnase TH 2 :
15 Pulse-phase TM 3 :
15 Temp. anteapa voltage :
17 Teap. mode fadicator 2 o
18 Plasaa readout 3
19 Pulse-phase TH & (92 Maz nf) )
29 Antesna 1 position

' 21 tenna 2 position

; 22 Temp. fine froquency
23 Plasaa readout 3
25 Antenna 3 positioa
25 Antenna 4 position
26 S. 7. 1
27 S. T. 2
28 Plasma readout 3
29 Frame rvadout 45 v

: 30 Prame readout +5 v

|

i
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TABLE 6. Housekeeping Comastator Patz Assignments - 19.191
2.5 = 30 IRIG IRIG Channel 12 10.5 kaz
Chang=? Bata
1 Redial accelerometer
2 Aspect eye teap. #3
3 Aspect eye teap. ¥4
& Aspect eye temp. #5
) B+ monitor for radial accel.
6 Rzdial zccelerometer
7 Aspect eye voltage cal.
8 ¥ose coae aoa. pull pins
9 Loagitedinal accelerometer
0 Teaperature ckt. calibration
11 Radizl accelercaeter
12 Temp. #1 (battery box)
3 Temp. $2 (T/M XMIR)
14 Temp. #3 (pavload side)
15 Temp. #4 (top of deck #1)
16 Radial accelervmeter
17 Teap. #5 (botrom of deck #1)
i3 5v calibratic
19 2.5v calibration
20 Ov calabration (gnd.)
21 kadial accelerometer
22 ¥ose cone =mon. #1, 0°, 90°
23 ¥os= cone mon. #2, +45° -45°
25 Long. accelerometer
25 B+ aonitor for long. accel.
26 Radial accelerometer
27 28v battery monitor
256 17v battery mounitor

e,
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VEHICLE C2BCXOBT

Some very gevere interfcrence proklems were eacountered durisg cneckout
of the Javsiir p3yload. Because of the severity of these interferences,
arcenti+z . glven here to their cause and effect. The complete experiment
including t&:*ictcy antennas, whip, and telescoping antennas were covered
by the pay.~«i} heat shield (see Pigure 18) because of the exceptionally
high veloc v achieved by the Javelin rocket during ascent and because of
limired space. Afrter the vehicle leaves the dense portions of the atmosphere,
this heat shield is ejected and the payload telescoping znd whip antennas
erect. This physically requires that che teleametry antennas be mounted on
the side panels of the instrument rack as shown im Figure 18. This mounting
configuration appeared to yield satisfactory antenna patterms, but the
unshielded wiring configuration and some experiment configuraticns created
serious telemetry interference probleamas. The numerous joints in the panels
appear to nave caused some nonlinearity and there was consjderable mixing
of the two ctelemerry frequencies. The difference frequency of the two
transmicters (8.8 Mhz) was within the seamsitivity range of several of the
experiments. Most of the interference problems were eliminated through the
use of RF filters, but the resulting difference frequeancy made the antemna
current nonitor for the electron temperzature probe completely iaoperative;

hence, this pavt of the experiment was not included within the payload.

FLIGHT RESULTS

The Javelin rocket (19,191) was lauached from NASA/Waliops Island
Station, Wallops Island, 7irginia, 22 June 1965, at 1623 Zulu time (1233
local time).

Two ground receiviag st_tions were used in connection with the pulse-
phase experimsnt. The first, ac Wallops Island, was located approximately

five miles from the launcher. The second was located down range at the
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NASA facilicy at Coopers Island, Rermuda. Data from the standing wave
impedance probe and electron teaperature probe were carried by standard :
FH/FM telemetry and were recorded at both sites.

At the time of launch, all experiments operated normaliy ané con-

- tinued to do so until the rocket fourth stage ignition at T + 63 sec. At '
that time, the 11.5-rhz transmitter failed and remained inoperative for
the resainder of the flight. All other eguipment associated with the
pulse-phase experiment functioned normally throughout the flight and

usable signals were received at both ground starions. Ko useful data were

FTera—

colleczed froa the pulse-phase experiment because of the failure of the

11.5-Mhz trsnsmitter.

JRTRRN
) b

RTYIPRN

Quick look consideration of telemetry reccrds of the standing
wave impedsnce pcobe 2nd the electron teaperature probe indicated that !
normal operatior occurred throughout the flight aad useful data resulted
from those experisents. Extensive data reduction and analysis has not
been accomplished tc date, hewever, since it is of low prioriicy because

of failure tc obtain the prime objectives of the experiment. !




i

ik

45

REFERENCES

Alley, C.L., D.A. Burt, R.B. Baycock, and G.D. Alired, Rocket inrstru-
mentation for the gyro-interaction experiment - Aarcbee AE 3.614,
Scieatific Report No. 4, Contract ¥o. AF 19(528)5044, AFCRL-67-
0584, UU-67-8, University of Utah, Salt Lake City, October 19267.

Bailey, V.A., Interaction by resomance of radio waves, Part I,
Nuture, 129, 68-69, 1937a.

Bailey, V.A., On some effects caused in the ionosphere by electric
waves, Part II, Phil. Mag., 23, 926-960, 1937b.

Baker, K.D., and G.D. Allred, Determination of the electron demnsity in
the ionosphere by the pulse delay technique, Final Report, Contract
¥o. AP 19(6283-352, AFCRL-66-55, Ul-66-1, University of Utab,

Salt Lake City, December 1965.

Baker, K.D., W. Pfister, and J.C. Ulwick, Charge densities and temper—
atures measured in active auroras, in e Research VII, edited
by Smith-Rose, pp. 665-673, Nortn Holland Publishing Company,
Amsterdam, 1967.

Despain, A.M., Antenna impedance in the ionosphere, Scientific Report
¥o. 3, Contract Ko. AP 19(628)-4995, APCRL-66-412, UU-66-7,
University of Utah, Salt Lake City, May 1966.

Haycock, 0.C., and K.D. Baker, Measuring antenna impedance in the
ionosphere, Elecironics, 34, No. 2, 88-92, 1961.

Haycock, 0.C., K.D. Baker, and J.C. Ulwick, Experiznces with impedance
probe on satellites, Proceedings of ihe IEEE, Vol. 52, No. 9,
1029-19333, 1964.

Baycock, 0.C., K.D. Baker, D.A. Burt, K.J. Elsey, L.C. Romney, and
L.C. Howlett, Final Report, Contract No. AF 19(628)-226,
University of Utah, Salt Lake City, June 1965.

Seljaas, K.G., and D.A. Burt, Rockest instrumentation for solar eclipse
measurements — 12 November 1966, Scientific Report No. 2,
Contract No. AF 19(628)-5044, AFCRL-67-0536, UU-57-2, Universicy
of Utah, Salt Lake City, August 1967.

Smith, R.L., The use of nose whistlers in the study of the outer ionosphere,
Technical Report No. 6, Contract No. AF 18(603)-1Z6, Stanford
Electronles Laboratories, Stanford, 1960.

Ulwick, J.C., W. Pfister, 0.C. Haycock, and X.D. Baker, Standing wave
impedance probe, COSPAR Information Bulletin, No. 17, 117-146, 1964.




46

Ulwick, J.C.; W. Pfister, 0.C. Hayeonck, arnd K.D. Baker, Rocket measure-
ments with electron and ion probes in an avrora, i{n Space Research
¥V, edjted by King-Hele, Muiler-Irghini, pp. 293-311, North Holland
Publishing Company, Amsterdam, 1965.

Westlund, C.D., and C. Littlefield, A propagation experiment for
measuring electron density in the D-region of the ionosplere,
Scientific Report No. 3, Contract No. AF 19(628)-5044, AFCRL-67-
0536, UU-67-7, University of Utah, Salt Lake City, August 1967.




APPENDIXES

AL




ATPIIDEL A

PPN R
ROV AN ARt U
x ' h S
daaE e

- SRR TERTRS R4 L m~y vy oa .
1w T ast it ROk LA VI

L ’ .
iprer . Eesenrch

Tomy Lo. 3T0A 49
e Anz 27, 1965

FlorFIRLWL LGROFSATICE

YL UL TS

4 ntiandh

™estyonices X Tole No. TL=.%-.0=p""d3
INDv T IEe e Unhnlenedd tanned line

cies . { Tho

Tolcnces 1.02 ,.28
49.3 (5.2

ance ¥ 61431200 159¢j20@

Anzenna Suunt Corasitasce v 23 nf
fniene Irovdr o Tablz Le. ¥ 11
DT, Mol Tnvurmulicon
L ':‘:':3.3 2G-183
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f. Lan=+ns Dxmermal to Owperiment Box 41 3/4"
T. Total Leuothe 49 3/4"
IX. CALIBRRAIZD LI CRVALON
fe Laluru ooy Dnechout
. ooreon: pesponwibi:  iyatt. Green
o, Tane Aur 27, 1265
3. Torm ¢i Celibraticn Dats  Tabular
L. Trercont Data Locaticn  UARL Lobs
5. Ticesronics Tox ﬁcighz_ﬁ 1b. 4 oz,
6. Clurreu: Drain_ll3 T Veltune  28.C
8, Fielé Checkout - Location _Cape Nesnaedy

Yorm of

L., Precent

» Measurements sre for Uf2

recvnonsible J. fvace

5 Nov 1965

Salibretion Data  Man. Tape

stu Locetion ARCRL

dipole element
(Supercedes Form No. 100)
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50 Upp~r Air Research
. Foxa Mo. 100A
Date  Aug 1965

[ AN

III. LINE CALIBPATION INFORMATION
A, Similated Telemetry Load  9dpen

B. Calibration Box

=9 1. No. 1 For -3 tihz,
2§f 2. Fo. 1 For -6 Mhz
: ; C. RF Voltage Level at Antenna Jacks

3 1. P.P. at Hhz
. 2. P.P. at Mhz
2

* ’§

‘e JV.  CIRCUIT BOARDS

NAME MODEL AND SERIAL NO.
, 1 Tarred_line TL-.5-114
E 1 3 ¥h. Osc. 0-3-2
* : Osc. Switch S-2-4
f‘ ] Switch driver D-1-10
Freq. Switch FS-1-1
-6 V regulator VR-1-1
.6 Mhz Oscc 0-3-3 .
Comments:




JUpper Air Research
Form Ro. 10CA 51
Date _pup. 27, 1965
VI TATPCED ANE CALIPRETI N
Freguency -3«
Reactance 1 2 3 h S 6 T 8 9 16 _1 ll.:_“
gj 2.07 1.39 .85 .32 1.73 2.09 2.22 2.28 2.37 2.&0 - 2.4¢
:‘f,? 3.59 2.94 2.36 1.74 .29 1.51 1.71 1.82 1.94 2.00 2.07.
o
2 4.23 | 3.70 1 3.18 | 2.60 | .27 | .81 |1.00| 1.14 | 2.26 | 1.33 | 1.40
®
9 4;.: y 4.17 3.92 3.59 3.17 .38 0.00 .05 .14 .23 - .29 .36
. g 5
2 8 5 1.21 1.61 1.85 2.U1 1.89 1.72 1.66 1.62 1.58 1.55 _1.52
e
) E‘:" g 6 .._..'33 .01 .26 .63 Jl1~2.05 2.17 2.21 2.23 2.2> 2.26 2.27
Reactance| 1 2 3 4 5 6 T 8 9 10 11
! 1,01 11.23 ¢ .69 ! .19 11.81 {2.14 {2.26 12,331 2.30 | 242 46
&)
o 4"3‘ 2 3.19 2,52 1.93 1.31 1.25 1.74 1.9% 2,02 2.12 2.17 2.23
e=d
g3
Y5
g el
373 .
A
D o g
g%’ =
Reactance| 1 2 | 3 4 5 6 7 8 g 10 11
]8
w1 .
|0}
+ 2
s
§u
33
55¢&
-;f [e)
- E&'t 5
g86
- Record Reactance Values:
Reactance L 2 3 i 5 6 7 8 9 10
Value ( +j100 | +375 | +§50 | +425] <i25i<i50_1<i75 | =i1001-31501~4200
pen  Short 0.8
1. 2.45 .03 1.31
2. 2.14 1.16 1.31
3. 1.51 2.02 1.28
he 47 2.7 1.26
5. 1.44 2.06 1.27
6. 2.23 94 1.33
7. 2.47 0.C0  1.37
8. 2.34 .75 1,36




52 - Fcm fo. 10CA

¥I TAPPED LINE CALIRATEON

= Erequeacy_ -3 whz
Reectence_ 1 2 3 & 5 & 1 8 o w1
B | ¥ * - 3 * -
- w, {167 | 138| 82| .50 1.6 2.67 {210} 227 235 238 2.2
s | Y
- S, 1279 | 2.30) 189 | 1.5 | 07 {150 ) 1.60] 1.81] 1.02] z.08] 2.05
=g pr
- 9, 326 {287 z50|230] 28! sufse0f s3] 252321230
< o
- 22y I35 |3oj28255) 37| ol 06f 3l 23] .29] .35
. E -l .
385 f10o3 l13mlisolies)aes|aofaes] 160156l 556511
e -3 o
- 2% .59 5] .s2) .70) 1.99 ) 2,38 | 2.39] 2,237 2.23) 2.24 | 2.25
. = &
) Reectance] 1 | 2 2 | s 5 5 T 6 g | 10 i1 L
21 Jisz bamt 7! soligsi231! 2050 230 2,370 2.0 268
] [}
1 g2 2.9 | 199} 157 ) 138 3.22 ]| 1.71] 1,890 2.00 2.08i 2.15 2.21 |
| > !
s, ]
: =ck :
33 | i
: Y- X
: = & x : i
: o d 6 4 l t
- ===
E | Reectance| 1 2 13 & 5 6 7 3 9 i w0 | n
12 . | { i
!es = t i
3
$ o
£ 2
5
& - 3 !
92 :
sak
20
P
2&6 '

Record Reactence Velues:

bl

Reactance 1 z 3 5 5 6 7 & S 10 1 -

veiwe {23100 2375 ) 2350 ] 2525 | ~325 § -3s0] 575 ] 4100 —q150 §-5200 | -i300

—




UGpoer Air RBeseerch
Fora Ho. 100A
Date Aug 27, 1965

o W ame e as b ena

Yi TRPPED LIKE CALIBRATIOWN

- ure

Frequency <o TRz
Reaciance 1 2 3 5 5 € T 8 ) 0 13
bl ] ——
I: 1 -73 i.2s1 1.02 -8% 1.64 ] 2.05 ; 2.17 2.25) 2.33} 2.37 2.43
Y
; g o 1.07 1.93 )} 1.64 | 1.3% .98 ) 1.48 ] i.671 1.80 ¢ 1.91 ] 1.98 | 2.0%
§ 3 1.4$ 2.291 2.03 ] 1.76 .35 80} 1.00f 21.121 31.26 ] 1.32 ] 1.59 L
-4 - 3
g2 K 1.87 2.331 2.20 | 2.03 .37 -02 06 .14 .23 -29 .35
. a -
§ 85 lisiJ1iselasofaafars|aer]aee] rsofass]ass]aso
§ Sa. L0 82| 88| .onf 193zl 27| 220 2,221 2. 2.24
! £ g4
' Reactence] 1 2 3 k 5 6 7 8 9 0 i1
a1 .80 1.22 ) 1.03 881 1.721 2.0% ) 2.23 1 2.29) 2.36 1 2.40 | 2.43
g ,
c 32 .95 1.75 1.47 1,191 1.22 ] 1.69 { 1.87 i.98 1 2.8 1 2.14 | 2.26
-
N
-
2uL
i
225
=y -
[ o]
Reectancel * 2 3 % 5 c T 8 9 iCc n
- ‘
©
4
22
o
v 3
o
55
%2
2 |
E&6 ;
Record Kwuctance Vealues: !
Reectence 1 2 3 L 5 6 7 8 9 10 n__
- Value ‘-*leO +375 { +350 l +325 § =325 i =50 | -i75 -1100} =150} -j200] -~i3G0




Upper air Research
54 Form Ho. 1002
P2t=2 Aup. Z7. 1965

VI TAPPED LINE CALIBRATION

Frecuency .6 Mhz
Reactence L 2 3 k 5 o 7 8 9 0 1
;- 25 3.05 2.69 ]| 2.310}) 1.08¢ 2.8} 2.53 | 2.7% 2.86{ 2.95)] 3.00] 3.05%
5 [T
- o g 5 3.83 .17 4.31] 4.0% .43 .13 .52 .79 1.06 | .23 1.37
- ¥
E ;7 g 3 .99 2.70 1 3.35}) 3.85] 2.59 ] 1.71} 1.33} 1.08 .8a .10 .55
3 se, x| | e8] .72] 298] 3.05] 3.03] 3.00] 2.95] z.02 | 2.88
<
. s 92 5 3.02 3.62 ] 4.08 ]| 5.26 | 1.2% .78 .36 124 -.01 .03 .14
i
> g 6 .15 .30] 1.03§ 21,97 3.12 | 2.57 | 2.76| 2.58| 2.45} 2.37{ 2.27 |
= Reactence| 1 2 3 L 5 () 7 8 o 16 13
3 21 128 | 2.45] i.s2| .75 2.33] .71} 2.88) 2.07| 3.06) 3.07| 3.00 |
i &
N - o 3\2 3.95 £.10 | 5.01 ] 3.4%4 .04 2951 1.354) 1,59 1,831 1.96 ] 2.09
. ’ 23
" o »
el
; g 'g .
x e, D
N g oz
Reactance] 2 3 L1 5 6 T 8 9 10 11
] ]
i tl
3
] a2
j c
; 0" 3
2E
g5 %
50
A 25
; 286 .

g - Record Reectance Values:

% Reactance 1 2 3 4 2 6 1 8 9 10 11
E veme  |+i100 | 575 | 4350 | 525 | 525 | —i50 | —iz5 | ~j100l ~g150l —5200l -1300 ]
:
| Open  Short 50
; 1. 3.08 02 1.68

2. 1.66  3.19 1,61

3. .26  3.91  1.58

4. 2,73 1.70  1.73

5. .41 3,91 1.61

6. 2.07 273  1.68

7. 3.12 12 1.78

© 8. 2.33 237 171

T ST AR o . w0 e mns e e




YI TAPFED LIRE CALIBRATIOR
Freauency & I'hz

Uoper Air Reseczrch 5

7ora Ho. 100&
Date Aug. 27. 1965

5

Reacta ~e 1 2 3 L] 5 6 T 8 9 0. 11
s 1 2.71 2.27 1.71 .99 1.73 | 2.44 2.70 { 2.83 2.95 { 3.01 | 3.07

bt ;'_,?2 33t t3s2t330 oo ) spl 531 sp1 003060302333
2 3 1.73 , 2.19 | 2.52 | 2.83 2.32 |} 1.65 1.30 07 13 .70 .56

@

22 ! 1.25 .77 .50 .77 2.68 | z2.95 2.98 2.97 2,951 2.93 | 2.9G

- g ~ =

e e 2.631 2.95 3.12 § 3.16 | 1.60 .7¢ .37 .14 0.0 .03 .14

fr P

22 .36 ] 471 .93 | 155 | 2.55 | 2.77 {2.66 | 2.56 ! 2.46 | 2.38 | 2.30

™ €2 !

Reactancel 1 2 3 k 5 6 7 8 o 10 i
!:ﬂ’ 1 2.53 ; 2.06 | 1.52 .88 1.99 | 2.52 | 2.83 2.94 3.06 { 3.08 | 3.13
¥ .

Qi 2 | 3.46|3.35]3.09 272 33} .o5)1.33]1.58]1.83]1.97]2.12
¥ K ~ .
|2 5

ot [

Su

o =t _

565 -

iz

Reactance] 1 2 2 L 5 6 7 8 9 10 1
0
181 |
8 i
r? 2
o

- 'Y > %

o

cE5L

£ 0

He g5

25 |

€86 !

Record Rezactance Velues:

Reactance i 2 3 L 5 6 T 8 9 10 11

valwe | +i200] +575 | +350 | +325 | =325 | ~j5¢ | ~375 | -3100| -5150] —3200! -3300




Gpr=r AIv Fesearch
o3 Ho. 16D

AT Age . 27, 105S

$ Ree%tmwe 1 - 3 5 B 6 7 I G 1 LI
‘1 EXTRERT biastiam 1325 nes P29 2921 2.98 | 3.04
. %, s 1303§300)287 257} 66| 261 55! .79 i05fiaa]1.27
] 1 5 1 256)190]217 23 2071556 {22771.05] 83 .70] .55
i 5_:'%;5 1.36 ) 3.0s) .95]|3.31)2.51 |2.83{290)292]292;2.9 288 |
: g“g 5 [2.37)257)2672.64]1.49; 74] .37j -16] .02; .04} 0.14 -
2 g e 63| 751 1.06 | 1.50 | 2.60 | 2.65 | 2.58 § 2.51 | 2.42 { 2.36 | 2.28
Resctance| 1 2 73 v | s | 6f 748 8] 91w ln -
482 } 2461 2,06} 1.66} 1,28 1.95]2.55 2.77] 2.903 3.00 } 3.0 | 3.10
g]ge 3.201 3051279} 235 .61:1.00]1.33)1.57]1.8/19]3210
gf i <3 e 4
i3
Za¢ -
28 »
Reactence] 1. 2 3 k 5 6 7 & | 9 10 n
22
o g, 3
O 2>
83"
255 | _
2E6 !

Record Reactence Values:
Reactence L 2 3 bk 5 o 7 ol ) 10 11

1 ! 1
Value +51003 £575 | +350 | +525 ¢ ~325 | —350 | —375 { -j1000 ~j150! ~5200] -§300




ASSIGKED TO 2aCBE 10.

Line Xo.

Output Volinge From Genzrctor

s
i s

r-3~114

~ ey

al \;:On ..a.l! iz B ges

__TL-.3-.6-AR-83

~ ™ wvs yeewy

Operator
1.5 G. Reading

SURENTS

Dete July 20, 1965

Paul A. Shaffer

PIF 10 FREL_ 3wk | PR . .3 e
{Kumbered : -
Trom osc E : 50§)
end) | Pin ¥o. , .
1svip 8 .61 156 B . 25 . 2 58 1 46
2 | 3 | 18 | . 26 . 2 40 1 45
3 169 _g L her 2.21 1 44
L -333 1_@1_ . 28 . 2.01 1 .44
sswir 7| .62 165 | . looserr3l 131 1 44
é o0 | 1.6 B . 30 . 159 145
b~ 1.18 170 | . ;. 1 .38 1 46
3 1.44 1.71 ) 32, 1.13 148
. o SWIP 6|  1.64 172§ . 33SurP 2§ .86 150
I 10 1-86 112 . 3. 57 50
[ u 2.11 1.72 ![ . 35 . 271 | 150
I 12 2.30 1.2 | . 36 . .052 1.52
| 13 2.9 | 1.m h . 37 . 311 1.55
1i swip sl 2.63 1.71 ) 38 SWI? 1 52 1.59
i 15 | 2.77 1.70 . ) )
| 16 2.88 1.68 ) ) . .
17 2.93 1,64 ) : .
18 3.00 1,61 ) : i .
| 16 *3,01 1:59 . . . :
| 20 3,00 | 1.5 . ) : .
21 2,08 | 1,50 . . .
22 2,90 | 1,50 : : :
23 2,81 | 1,50 . .
oy SWIP ¢ 2,70 1.48 | . :
# Maximum or wminimun voltege or the line ‘
109-4/65




TRMSHICSTCH 1.IN2 RP HBACURDMERTS

TL-.3- .6-AR-83

‘ASSIGHED TC PROBE KO. Dete Juiy 20, 1965
I Line Ho- TL-.5-114 Opcretor Paul A. Shaffer
., - Ooutput Voltege fvom Gensretor 1.5 -
[PiF #0. | FR&R-_-0 s FRBQ. } FREQ, -0 e T
K (Fumber~d . —— -
2 frem osc K Q SOQ
< end) Piu No. -
- 1sSwIp 8 1.82 1.59 25 . 1 211 1 52
. 1 2 1740 1.59 ] 26 . 2 49 1 61
g 3 89 .| 1:61 . 27 . 2.72 160
L 37 | 1.62 . 28 . 29 | 159
= 1 sswrpr 32 1.67 4 . 29" swie 3} 2 .98 155
(3 .86 1.69 . 30 . 2.91 1.52
- 1.39 1.69 l . 1. 2.79 150
z 1.81 1.69 ) 32 . 2 54 1 49
-, gsS¥IP 6] 2.21 1.68 | . 33surp 2§ 222 1 49
10 2.55 1.66 | . 3%, 1 82 1 48
11 2.79 1.62 . 35 . 141 149
12 2.90 1.60 . 136 38 1.50
13 2.91 1.58 . 37 . 302 152
16 SWIP 5| 2 g6 1.52 3BSHIP 1] 269 1 54
15 2.69 1.51 . .
16 2.39 1.59 . . . .
Y "2,00 1.50 . . .
16 2.53 1.50 . . . .
19 1,09 1:52 . T, )
20 .32 1.56 . . .
21 1.41 1.59 . . .
22 .66 1.60 ) .
= 23 1.21 1.62 . . . .
e 24 SWIP 41 1,68 1.63 . . . ,
* ¥ Maximunm ox mindmum voltoge on the line
- 109-4/65
:
-
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Vehicle:

System:

Antenna:

Mounting:

R
61 )
ATTENGA JEASUSENENTS - -
Date Recorded_ 1 July 1965 o
By PRulon K. linford- -
Type  Satellite ‘
Humber OV2-3
Diameter 2' x 2' square
Length 2!
irreguiarities See John Hyatt's Notebook of Diagrams ) = *
R -
Balanced {:] Unbatanced llij =
Type DeHaviliond Tape
Length 29' 6" (irom top of &ntenna mount) 5 ®
Detailed description (Material, wire diazmeter, etc.):
Beryllium copper tape
Type DeHavilland 30' tape -
Standarda [x] Not Standard L) i -
Antenne Cable Length 127
Position: Distance from Nose to Antenns. veater = ==

IT not centered, explaih Centercd between fwo edges m ff}om

the fop to the antenna center, L.

Other necessary dimensions Metal cover placed over the
antenna mount., See Drawing No, BME 52-305
Experiment: SWIP
Frequeuncies of operation: 300 1.4, 600 1Ly
112-8/65




Criginel dats recorded in Botchook U Ruion K, Yinimd
5- PP o ]

. Page S ote 12 Juiy w5

é-, . - = F
- - - Fregquency i Yhx; Carrected Ispeiince
T j (at. sbmt capacitases included)
N N — -3 11,230
oL .3 : —_— - 5350 _
- . — -1 3,580
N ) ) " —§ —?.‘-xy !
) ) -5 ! et b B
P g s i <13 -j i, 78 1
' H E i
2 .7 : <iF -3 5% i
- Eoo ;__ -p - !
i .2 i L1533 1 X5 :
[
- 9 £33 -} 1S )
. 4 i.C <li «~j 1.GIZ i
= - ]
: i.5 < 1.7 - 745 !
2.¢ £50 -] 527 !
- 3.0 4.8 -; 333 i
S : .6 £.16-F 1A i
i 5.0 i 4.5 -; 165 B

Shunt Capacitance: Z35 .

. Aatching Hetwork: Circuit and Values S:o huge Joharssonls inisbocs for
; ve-e coii form and wire oo,
-ed
1-toc of
. - -
; c'é - R A -—-——-»‘»«g
: -7 2 -
5&“:—"? Frala * &E rurans Anitnaa
< . | NS of o gy SENNE,

2345 juras
_‘:}'7_ ~ 00 ph
Pinal Tused Impedance: Sos pv

Ismedance |
200 khz 51+3200
SO0 vhz 50+ 200

!
3
et

yiy o T
-

Approved by > -1

112a-8/6%
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Bocs L-ee Yext s,

Weidig} A3 555 e-giiid gy ;oi"t“l Rt

e Dt

i - —— - — ——— — o o—— ——n =

Frequency in 15

.
¢

Jan. 15, 195

236

Folon K. Liunford

—— e e ———

Koo

P e e

B

“evicected Inpedance

(#:t. -zt capacitance iacludad)

b i & e

1.1-§1230

'
W

1.7-5793

~ 2.2-§578

3.3-5369

5.5-3256

10.9-j172

16.2-3105

30.1-§32.5

[
]

32.4-520

55.84147.7

C I [t A AN IW N [

1134§i51

ot
(-4

| 27643277

Shuxt Canacitancse: 3.4

pf-

Circuitc aad Values

Matching Ketwurk: b
i

p7 4

To SWIP O ——

)]
o
v

-

]

6 %5
l-—’”?ﬁ'\——r—f%——-—o Tc Antenna

Final Tuned lspedance:

¥requency

Impedance

Impedance

Network T

Network F

2.0

11.8+150

12.5+j49

7.2

38.5+150

47.9+350

112a-7/66
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- - - i _
B Vo T AVr Feccterch
. Tarz fo. MG
= . APPERDIS B e
= ARD CALYFRATICN DATA
e I.  GRRRRAL TSPORLTION
S Vebicle Code 0. 0v3-2
',‘ : "~ Electroaics fox Code B TL-2-7.2-85-85
“Q " Esperimnl Tspe ’ ' _Ealanc_id
: ) Bxperimcat Vrequencies 2 Mz 7.2 %
e - Correspuniing Mude: Ynltomes 0.45 2.71

Lige 5, *
“Tuned Aniaenm Twpetinprs #
Ansconm Shunt Cupercitanes *
Antennu [gpedages Toblc fo. E
R.F. (uble !nrr-mt.ioc;
= k. Type . 2C-188
E. lrenguns Ints mel to Kxprri-ent Box _ g™
©.  Leawihs Extoirmal O 2xperimenat Tox 11 174"
D. Total Lengls 17 1/4"
TI. CALISRATION THFOKMAT] N
A. Lapnratoacy Theckoud

L. Peroiwr Hesponsible Del Creen
2. Te
o 3. Porm of Calibraticn Data Data sheet
:: E h. Precent Data locatina UARL
] 5. Eleetrounice Box Weigw 3 1lbs. 9 oz.

6. Current. Draic oY ma  VYoligpge 28 v
B. Field Checkout - Location

1. Persuns Résponsible

) 2- D&‘l.t‘
3. Form ot Calibration Data
: Sl k. Present Data Location

# Measurements cre for 1/2 dipcle element
(Supercedes Form No. 100)




65 ”
Upeer Air Beseacch
Form Mh. 14CA
Date
ITI. LIRY CALSEHEATIOR DMBOLATION
A. Siml.ted Telamiry Lood -
B. Cuiibmlion box
1. Bo. b I ) | 7. Z iz T -
2. Koo 7.2 .‘.lz—?z For 7-2.5z he
C. T Voltage Level at Astcnma Jacks -
) 1. 2.5 F.P. at 2 Tz
2. 2.6 D.P. et 7.2 Yz v
. CiRCULIT BARDS
HASE HODEL, AND SBRIAL ¥O.
-5 v repulator VR-1-3 o
SW. driver B~-1-12
Osc. 7.2 %= G-1-8
Diode Su. < -3-1
Osc. 715z 0-3-12
Frea. S=¥iich ¥S-1-3 .
Fixed Line FL-3-122 -
Taored Line TL-3-119
- Comments:




S e
Upper fir Fecogprch
Form Wo. 100A
i UsteDec. 11, 1965
VI TAPPED L3iKE CALLERATION
Freoguency 2 Man - Fox #1
‘. Reactance 1 2 3 h 5 6 7 8 9 10 11 _
s, l23slaas| es| 52| j0ls.onfa0r! 30630138
$, lorsioae] .55)1.18]1.98]321 133|206/ 288 V258 | 2.57
0{'§ 3 1.14 L 2,00 2.37 | 2.80 | 3.26 | 1.8 { 1.49 ] 6.26 | .80 | .51 | .59
g8y | 293)3% 3.45 V352 1 3.47 | .77 | .47 ) 1.00 ] 1.15] 1.44 | 1.2
€25 |385)37 135 422 |266)250 251]29813.00}3.2 !_3 32
286 [2mi3D 2.76 | 2.21 | 1.36 §3.85 | 3.71 | 3.94 | 4.00 | 4.08 | .00
Reactance] 1 2 | 3 L 5 6 7 8 9 [ 10 |
Cjer | 236 11.48 ) 1.08 ! 80 ) .94 13908 | 4021394030013 791377
a9 77 ) .42} .66 | 1.15 | 1.84 | 3.08 | 2.25 | 2.94 | 2.83 { 2.59 | 2.57
g 3 | 113]1.92 22612582094 }1.38 1671 .96} .81l .52 .5
Son [291(3.22 328|328 !316] .79 .52)3.00|1.36]1.4511.47
255 ] 3.8 [ 3.58 | 3.38 |3.0¢ {268 12.79 |2.51 | 2.97 | 3.09 13.30 | 3.32
§§6 3.70 | 3.03 | 2.65 1 2.12 | 1.40 | 3.82 13.65 | 3.92 | 3.99 | 4.08 | 4.00
—R‘Zactance 1 2 3 L 5 6 7 8 9 10 |
€1 ] 233 |1.54}1.30 }1.356|1.29 {3.90 13.90 13.88 {3.87 [3.79 1377
N2 2 82| .62 | .83 }1.20 |1.73 |3.02 }3.14 {2.01 {2.81 12.50.12.5
J83 110|179 12,06 J2.29 12,53 [1.36 |1.43 ] .96 | .81 | .52 | .5
2%y |28 [3.00 300 1294 |27 | 82| .59 |1.02 1.7 |1.45 |1.47
B&s [3.74 13.38 |3.15 |2.81 |2.32 {2.75 |2.47 {2.95 | 3.08 {3.30 |3.32
88¢ [361 {290 j2.54 {230 |1.57 |3.75 [3.56 | 3.88 | 3.96 {4.07 | 4.0
Record Ree.cte.nce' Velues:
Reectance 1 2 3 od 2 6 7 8 9 10 11
Velue +3200] +§100 | +§75 | +j5¢ | +j25 | -j25 |-j50 l-375 | ~j100] ~4200 | ~4300




Uoper Alir PRegezrcn
Form Ro. 1004
Dete Dec. 11, 1965
VI TAPPED LINE CALIBRATOR
Prequency 7.2hz .
Reactence 1 2 3 L > 6 1 3 9. 1. 1
a 3.421 3.23| 2.92] 2.25] 1.66§ 1.15| 2.46] 3.64] £.271 4.321 4.26
gz 1.53] 1.7641 2.00] 2.43 ] 250 | 3.30} 2.95] 2.40] 1.49) 1.25| 3.12 i
g8y [ 28] 2és] zual1ssiaz0l ses)3s] 6] 32 17| 390 i
8e, | 3.39) 3.45]| 3.40] 3.22] 2.97) 2.36 | 1.23) 1611 2.47] 2.77} 2.08 |} |
273 s 82| 1.02) 1.20} 1.76| 2.20} 2.95) 3.46] 3.21] 2.21) 1.88 | 1.63 L
§§‘6 3.48] 3.33| 3.24f 2.62] 2.03| 98| 1321 2:63) 3.581 3,77 3.82 | E
Reectance] 1 2 | 3 | & s | 6 1 71 81| 9 {10 |1
ay | 334 3.16] 2.87} 2.25| 1.651 1.25) 2390 356! anelammlan | }
SAd2 | 1.53] 1.73| 1.99| 2.50{ 2.74 1 3.00 1 2,821 232} 3508 10l v ae )k
@3 | 252 239|206 1.47|1.30{1.901325}a05;axnls0lae | [
Sy | 3.35]330]3.31}3.2) 28 }2290]330] 1681245127752 1 F
£Z s 691 .95) 1100 1.7812.22 | 2.8 1326|305 22 !ia7)150 -} }
Bog | 3.44]3.30({3.071266]195!1.03113612531340 1331336 | [
Riaitance 1 2 3 L 5 6 7 3 9 10 ] 11 ) F
21 | 3.2013.1513.8002.38 | 2.00 196 |2 laoalaertaastaas | |
giﬂ, 2 1.56 | 1.79 | 1,09 1 2.20 | 2.48 1 2.66 L 242 1291 1152} 3321238 | |
o3 | 250|230 [ 230173167 13.96 281 3sglaosiaelzg | &
§ E L 3.30 1 3.39 | 3.27 { 3.06 §2.80 |1 2.35 ! 1,66 | 1,92 { 2,47 & 2,230 1297
al g .86 | 1.06 | 1.22 | 1.65 {2.00 [ 2.37 1os1 2631232 1183 lase | I
Sa¢ |3.36]3.23(297 (24 [1.96 1136 1571230031352tz | 3
Record Reactance Values: 3
Reactonce ] 2 3 L 5 6 T 8 9 10 11 : E
Value L5 L4 L3 22 L1 0 cl c2 3 CL C5 A

[
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R

Vehicle:

o

Systen:-

Antennas

Mounting:

Experiment:

Preguencies of

ANTERNA MEASURFMENTS

Date Recorded Jan. 13, 1966
- By Ruion K. Linford

Type Blue Scout Satellite

Nusber__ 0V3-2

Diameter 28" .
Length 28 1/4"

Irregularities pairs of boows ip the same horjzoantnl nlane
and at 45° angles froa SWIP antecnas.

Balanced | il Unbalanced L__j
'fype " De daviliand

Leagth 30 ft

Detailed Description (Matexial, wire diamerer, etc.):

Standaxrd bervllium—-copper strip

T}’.De Dg Havilland ‘ anteana

Standard f Xi Xot Standard ’ }

F ]
Position: Distance from Nose to Antenna Center 14 i/8"

If net centered, explain

Mntennza Cable Leagth

Other necessary dimensions

SHIP

Cperation: 2 !z end 7.2 'hz

Approved By 112-7/66

+ e m—
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TAMISIEZEICT LITE 7Y HeASURTAETS

ASSTGRED TO PFORE KO.___ TE-2-7.2-4%- %) Dete Sept 19,

W j

1965 - -

i4inc Ho. . 1.~3-119

-

Output Voli=ge from Generator

- ———— e —
-y

Operstor_Paul A. Shaffs

Pis 1. FRER._ 2 vy

{ ¥umbzered -

- from-cse-
- a“d) _al!t -

1SWIP 6

1-26

1.50

/

1.52 £ -

|

3

1.50°

o\

':1.66: ¥ -

b o176 | 1,89 1.69 145 ]

2.09

- 1,48

AL ol TV )

SWIP 5.7

2.21

1 1.48

164 % .
144 ‘

o

2.40

1.47

2,3

i .&5 A . - -1:,;1,:{ L ]

!

2.58-

.66

uuéumbwr R S Tt

14 ) -7

* onwafen Brt

2.69

1.45

b1 44

2.79

1 1.8

1.44

e f
d
<

SWIP &

2.82

i.45

[T MﬂT&lﬂ-

1.46 )

x
2.84

1.45

1,46 S |

2,87

1,45

-

1.47 .

2.79

1. 44

150 | .-

|
1.2 3. 69 1.44 :i} 2.51 150 "§. . .
’ - | s swp 3 ass | 1nas 0 301§ ..1.47 '
I 1 2.41 .46 0 1,06 142 4 . .
- Y 2.21 L4k .19 1.36 S
L8 2. 00 144 1 .96 130 |- .
19 1. 76 46§ 1,78 129 f . ]
20 SWIP 2 1,50 146 | 2,30 1,29 . ,
1 | 123 1, 44 2,49 . 1.30 , ,
20 .94 1,43 2,22 132 |- ,
23 , 64 142 )| 1,60 1,32 ) \
2k swrp“,l‘ <331 1 141 .79 1.33 . )
# Moaximwms or minimwa voltage on the line ‘ -
109-4/65
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" ASSIGNED 10 PROBE 5O.__ TL-2-7.2-BS-85 D:ic Sept 10, 1965
‘Iﬁﬁiilo! FL-3--122 . - Opcr-tor Paul A. Shaffer

[

TR AT Iye ] TR

“ 55 () § 50 {2 5047
1.26 1.52 3 51 52 A . T
L 74 1.50 .

im =

* Wo. 1
LN N CLl
- : ‘
s LI "
: ;
H B R

d gjﬁ,,ﬁ

b

”

poat

L}

- {

-

»

HS

Py

, 1.61 | - 148 . , -
b - 2.02 1510 | 2.28 1 47 :
5 2.26 150 | 2.3 1 .46 . .
& 1245 1,50 2 40 1.4 ) ,
3 AR C 2,61 | ifsd__g 1,86 143 , :
= > | 273 1 149 10 . ] 166 { ’

- 145 .- .
1 . 1.48
! 150§ .
I 151 !

_ 1 1.0 - .
| 149 .
261 | 1,46 § 1.96 | _1.46 e '

L]
§
i
,
K
b&‘
S0
L& ]
H w
&
. T mr:m
N
D
[+.+]

N
O
R 1B
[
.
O
b
|
>
e

el Fard
& R
N
=~

W

]

(=N

[

~
e
P

w

v

I
’J
e

s | 245 | 148 1 1,09 1,42 , , -
17 1 205 | 146 | 13 137 _ '
18 2.01 1,46 .98 1,34 , . -

pt
D

i

§
2 _ G

| 178 1 146 111 1.36 |

| 1se | 145 b 23 132 |

21 | 1,22 1,45 || 2,52 13 |
| |

| u

| |

3

92 | 145 | 228 1,34

| 15 | 1.59 1.35
281 | 145 |

- ——— B e )

74 1,36

+

= o % Ibabna or minduwuwa voltuge on the line

109-4/65
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Drite Nov. 27, 1965

APPEMDIX C

THPRDANCE PROBE EXPERIMENT INFORMATI@
AXD CALIBRATION DATA

W'

s

- I.  GENERAL INFORMATION —
’ Vehicle Code No. - 4 Javelin 19,191
R - Electronics Box Code o CL-3.6-7.2-18~75 -
S _:‘ . ) Expefimnt ™pe . _ . Balanced .
q o o ' Experiment Frequencies 3.0 Hhz | 7.2 Nhe
R jf ‘ Corresponding Fode Volteses 0.55 v 3.5V e
) ) 2, e Line B, * = . I — =
T Tuned Anterma Jweedance ¥ )
i ' © Antenne Shunt Capacitance ¥ -
e Antér;w; Impedance Table No. *
B R.P. Ceble Informsiion -

N ’ - A. Type - - T _PE=183
B. Lengths Internal to Expe?iia‘ént Box _5 3/2"

o
C. Lengths Bxternal to Experiment Pox _ 43"
s D. Total Lengihs ‘ TRV
- 1I. CALIBRATION INFORMATICH - .
= o A. Laboratory Checkout T T

. Persceac Hesponsible Del Green

. Date 11-27-65 *

1
2
3. Form ot talibration Dets Vigicorder
1

. Present Data location UARL — -
5. Rleetroanics Box ¥elpght 3 1b. 13 oz.
6. Current Drain 260 ma _ Voltage 28 V
8. TField Checkout - Location .

. Persors Responsidle

Dare

1
2
3. Form ul Calib.sation Data
4

. Present Data Location

% Measuremente are for 1/2 dipole element
~ (Supercedes Form No. 100)
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Urver Air lgsearch 73
Yorm Ho. 1004 ’
Date 11-27-65
IXX. LINE CALIBRATION INrO SATION =
A. Sﬁﬁiated Telenctry Load ) ‘
Calibration Hox ] .
1. Bo. - 1 ’ For 2 ¥hz Mz .
2. No. 2 For 7.2 Mhz Mhz
C. RF Vél tage Level at Antenna Jacks -
1. 2.3 __P.P. at 3 Mhz
2. 3.0 PP at 7.2 Mz i
1v.  CIRCUIT BOARDS i
NAME i4ODEL, AND SERIAL NO. -
¥ixed line ¥1-5-101 =
Comm. line CL-5-~102 - ’
Sw. driver D-1-4 ‘ s
Osc. 3 M 0-1-7 .
Osc. Sw. 5-1-4 =
o Osc. 7.2 Mhz | 0-1-10 :
Conments:




Uppe: Air Rescarch
' ) Fom ¥o- 1804
. . . oG Dete 11-27-65
BN U< . V. VISIO0SPZ RECOSD, CORMTATE) LIRS
SR - -Attodh BF Cables for juliowing Yest:
L - _ Cal: Box 1 Gal. Box §2 N
= Inemars m__:ggg_fr.mmz FREY- 3 Moz | DIPRIWACE | PREQ. 7.2 ¥he SQRRRE |FRRT.2 ae'::i?
= P
Open . - bo -37s 25 + 15 100 + 0 i
Ishort | + 14 s |
0 otme |- 3150 | + 13 €2 | i
39 + 3200 -3200 + 12 3 | i
+ J150 -3300 < 11 +c5 l :
43007 - I -as00 0 s !
5 375 | E + a1 ; i
+350 - © —ie0 | EE: 1
+-J25 5 <3200 | ! 13 I N
- 325 : #7150 | e L
~ 350 | w00 | £c5 I |
-5 toagrs SC .15 i
~ 3100 I + I i a
.......‘ - 3150 | w28 G + 13 ! i
w0 I 325 +12 T
i -~ 300, | -J50 i 1 | —'_é
| - 3500 , N 0 N
I~ 750 § | -J100 | | +c i
~ 31090, se | i +c2 A
Iso+g200| 3200 | | 3 f
{  + J150 | -3300 i + C4 .t
+ 3100 3500 | +C5 i
+ 375 i -gso | 100 + 15 i
+ 350 \  -ni000 ! +14 | j
+ J25 ’ i +13 | ; i
< 325 l ] + L2 i
~as0 ). i L o+ | -
Comments:;
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P ATUSSION WRE RF fiRASURENENTS

ASSIGHED 7C PROBE Q. CL-3-7.2-JA-75 Dete Nay 14, 1965
iine ¥o. CL-5-1G2 Cperetor Paul A. Schaffer

Quiput Voltsge from Cenermior 1.07

7I% ¥0- Pl 12 3the =F 7an). TRED -
{Fu=vered e —

from 98C 90 Q
|_end)

- 1 1.01 1.07 ] ] ]
2 i 437 1,66 ] ) X
. 3 .310 1500 ; . .

.08

93

r
L]
o

I 1.38
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L]
K
#
K
H 17 g ‘65 i '97 t; . . . v
- I ;om0 sk . ) .
T L . L. .
L 16 | e & ;
s b L2k v -22 : . . .
]
! 21 i 1.50 ' Q4 4 . « . -
: ! ] ! ; g
i 22 : 1.57 | .95 . . . .
I a1 | o6 B : ) L S |
! ; ‘
24 Loy | 96 . i i L
» Moydnes or ciaimaia voltege on the line

109-k/65
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P
2 S e s -
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- ~ .
= Wreictiosn. s Wt i - - - -
S T I Tl

P JHIGSION LALS SF NTTLILTWNTS

- ASSICKEB TO PR §U._CL-3.0 - 7.2 JA - 75  Date April 7, 1965
= idat Fo._ Cl-52102 ) OperatorPaul A. Shaffer
= Qutpat Yoltuge freo Giaerator 1.5 '

- - R -

7. [ SRR 3he TS T2 i [ FRR.

{Euser=a
inm oz j Short

Saort 0 Q 0
and) ]

,‘1

1.22 138 .

1.73 -1 36 .

2,16 _1:34

2.43 1.34

ll
i
j
14 -s”ﬁ 75 149 !
i
i}
3
f
i

960 129

& 2,59 1.42 2.53 1.34
b 268 - a2 [ 250 1.3 :
3 2.77 1,42 2.31- 1.35 .
.4 | 280 | 1.2 1.97 134 .
A . ) ‘l
Poin 5| 2e2 § 142 4§ 1.48 1.33 .
T - i r ™ -
31 | 280 | 142 § 970 13 31 .
. - - t - i
P2 | 278 | 142 360 | 130 .
Pors 270 | 142 f- 338 1 .30 ,
| |
]

|

var fo1s8 1 130

1,30

rer Boaa7 131

3
S
e
5 £
ot
N
o
>

2 59 133

it Sl S
167 ] 1:40 % 267 134

TRy et 3 e larawstoemea  creme L oxssas Maaes 1 Darsen,,

T 16y 139 f 259 135 k
| 1is | 139 § 227 .1 36 .

i 200 135

6 | 137§ 150 1 34
_. oy I 135 | 920 132 |

H
(e b s Ay (b § WP R WSS w L Ay o s it B

.

¥ louiious o adndir g vwoliage on the line

109-1/65
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Vehicle:

System:

Antenna:

Mounting:

Experiment:

Frequencies of

[}

3

AMNTENNA HFASG?Fﬁ£H1$%
Late Recos=ded 23 November 1963
py  Rulom K. Linford - -

Type Javelin - . .
Huwher AC 19,19 : . » B -
Diancter 17 1.2 iaches . ) )

Length 101 ig. 7 B} ~

IrregularitjesNose skin ejected exposing rack.

Balanced [X] Unbalanced ||
Type - Ralph telescoping e
Length 10 fc. 1 3/4 in. ”

Detailed Description (Material, wire diameter, ei~.):’ :

)
Py

Sctandard

Typs Ralph telescoping {no gas cartridge)
tandard Not Standard ! i :

Pasition: Distance from Nose to Antenna Center second deck ?rom
LY fidy (Yefdd ) Jbfy¥din___ton. Mounted on deck of rack rather than .

Base also mounted on about a 10° wedge. See Javelin-

the skin.

diagram.

Antenna Cable Length 5 1/2 inches 4

Other necessary dimensions . =

SWIP

Operation: 3.0 Mhz and 7.2 Mhz

Approved By 112-7/66

W




Impedance Dita.

Oridinal data recorded 7 ["orubne” 234 RUIOP K. Linferd

e 2 T TT——

= \ , T e e
ST vage 2 Dars 20 Novesber i%65 T

Matching Network:  Circuit and Valucs
e
Js

A

e

! Cambion Coils

r——-—:-—-——-
m
2y
©
-

Final Tuned Impedsnce:

Frequency Iwpedance

’ Frequoeney in 15z 3 Cerrecied Jwzidonce ) “‘""";
g An.. Jlaml erpacit feals e ):
‘ L% o10.-j 2470 N B
2 i 3.9 -3 1260 ;
3 13595 I
: . 4 i "i"‘z's -3 548 ’
_ 5 i 2.5 -3 483 _
6 a 2.3 -4 395
7 i__2.3 - 33 j
_ ‘ 8 ' 2.2 -5 283
‘ ] .5 2.3 -3 243 ___z
! i0 | 3.4 -j215 ;
, 11 EWISET o
£ 12 i 4.5 -3 163 e __‘__3
4 13 4.5 -3 165 _!
.14 —— =i 122 i
15 1 5.0-1 113 ]
1.2 2.3 -j 323
Shunt Capacitance: 28.2 . pf.

To SWIP Com ——" -._._f‘.’/‘-""}’\.__r —-——-/‘7“’\—«——0 To Antenng

Impedance

Network #1

3 22 +j 50

30.5 + § 50

iyt

L
o bt asaiggi e
. "

WP

Network No. 2

21.5 +j 50

29 +j 50
112a-7/66




Aw

JAVELIN

Step Electron Temperatuxre Probe

Voitage Calibration — Unit No. 100

Step Voltage Out
1 +2.58 v
2 +2.10 v
3 +1.55 v
4 +1.05 v
5 + .53 v
6 + .04 v
7 - .49 v
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Frequcncx

.1 MHz
(2]

—
-
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.« o

»
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S OW oM EWLNNECY DT

e

3

»

LR O DA WP e N O Gl S K PO O D Goed S =l T

—
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R Tugul,

Fige ereque mey Colibisdiior - JAYELUH

S ¥ Peak Lo Peak

Output, Volis (de) Prequency
L0 5.2 MHv
o0 Gl
RAY 5.
-99h 5.5
L5680 peak 5.6
RIC 5.7
.00 5.5
130 5.9
029 valley 6.0
-021 6.1
-133 é.2
.20k 6.3
Sak7 6L
.53 peak, 6.5
.527 1.khMAz 6.6
Jh2s .Sliky 6.7
276 6.8
115 6.9
012 valley, T.0
051 1.9 Mliz 7.1
.135 007y 7.2
.02 7.3
LT3 7.k
I 1.5
RIS 7.6
-399 7.7
250 7.8
.100 1.9
026 valley, 3.0
037 2.065MHz 6.1
L1k .013v 3.2
-2 8.3
27 8.4
A2 peuk, 3.5
- 397 3. Miz 8.6
.20k ,hg()\r 5,7
.130 8.8
030 valley, 8.9
.022 3.9EMHz 9.0
.101 .016v 9.1
220 9.2
+359 9.3
451 9.4
489 peak 9,
GEC 8.6
. 382 9.7
277 9.8
158 9.9
.060 10.0
019 valley

W april 1966

Outmii, Volts

65
179
<03
8 %2
459
A3
216
-097
019
072
187
-307
.408
450
432
.356
2h7
134
.032
019
.067
152
.25
.328
.h23
.267
1901
.108
.038
.020
.062
by
.224
297
-330
. 321
267
, 202
Al

.038
.03
.10k
.194
277
L35
- 307
.263
197

{gc)

pzak

valley,
6.0fMHz
Ol7v

peak,
6_€oMAZ
Li5ev

valley,
7.16MH2
OLTv

peax

valley,

8.19MHz
.019v

peak

valley,

9., 29M!2
027v

peak,
9.'7T2Mllz
.318v
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18 April 1966

83 - .

Covre Wrcanmeney Colibration - JAVELIN Temperaiure Probe -

RE Awupl itade = . 3v Penk to Peak

Frmcney Qutpui Voliz (de)

T3
707

666 o

625
5506

. 500 =

437

&
=
i1

.

.

N NAY e e

3 367
b -329
i, .287

[@ RN} O\.ﬁ’Jv'O\r G\.ﬁr-‘

252 ,
217 Z
.184 . )
147

.128

.100

.053

.062

A
I

)

< R VEER I o W
CUC U OOy S\Wn

#

o, .0kg
9 037

.02l i
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18 April 1966

JAVELIN - Unit No. 100

RF Voltage Calibration

12 ik .16 .18 .20 .22 .o 26 .28

-59 .83 1.08 1.3% 1.63 1.91 2.19 2.8 2.72
L.bb 1.68 2.78 2.65 2.96 3.22 3.b2 3.57 3.69 ~ i
1.80 2.26 2.69 3.0b 3. 3.49 3.63 3.75 3.82
i.91 2.ho 2.80 3.10 3.36 3.5: 3.68 3.78 3.85
1.93 2.4 2.83 3.15 3.39 3.57 3.69 3.79 3.86
1.95 2.7 2.88 3.17 3.%0 3.58 3.7 3.8 3.87
1.9¢ 2.50 2.85 3.15 3.4 3.57 3.69 3.78 3.85
1.9 2,40 2.83 3.1 3.30 3.56 3.68 3.76 3.82

1.68. 2.1k 2.57 2.91 3.2 3.42 258 3.70 3.76
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vV Out
3.2%v
3-30
3.40
ERY
3-bo
3.45
3.45
3.45
3.42

JAVELIN - Voltage Mon - Temp. Cal.
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MHz

W W W w W s L W

-20°C
-10

+10
+20
+30
+10
+50
+60
+70
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SAYE,TH - Volom g Yt « Toop, Cal.
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Ayl fae

Election Temperarure Probe Antenna
Exposcd surface: ‘
Leasth - 25 S/16™
Dizmeter - .06& ™
Material:

Guld piated phospher brouze
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